Introduction: Colorectal cancer is one of the most common types of malignant tumors worldwide. In patients with situs abnormalities such as situs inversus totalis or situs ambiguus, the presence of this tumor could be a challenge for the surgeon, especially in cases in which the laparoscopic approach is considered. Case presentation: We report the case of a 69-year-old male patient with situs inversus totalis. This particular case of situs inversus totalis was not a classical type because the patient had bilateral bilobed lungs, polysplenia, preduodenal portal vein in association with midgut malrotation. The pathology report after surgery revealed moderately differentiated adenocarcinoma of the sigmoid colon, stage pT3 N1c M1a, liver metastases but without metastases in the eight resected lymph nodes. We compared this rare association of diseases of particular anatomic aspects with other reports in the specialty literature. Conclusion: The identification of situs abnormalities or other malformations in patients with resectable colorectal cancer is essential, thus preoperative imaging studies are imperative for a proper surgical management. Colorectal cancer metastasizing patterns in patients with intestinal malrotation need to be further investigated.
Introduction
Colorectal cancer (CRC) is the third most common type of cancer in males and second in females, which makes it one of the most common causes of death worldwide [1] . Over the past few decades, CRC screening methods improved significantly, hence becoming indispensable, especially for detecting earlier-stage CRC. CRC usually presents less specific or no symptoms at all. The surgical approach is mandatory in all operable stages, hence, in the rare case of a situs abnormality, an accurate imaging evaluation of the anatomy is essential. Situs abnormalities include situs inversus totalis (SIT) and situs ambiguus (SA). SIT is a rare congenital condition, with an incidence of 1:10000 births, in which the arrangement of all internal organs are mirrored, hence a complete transposition of organs [2] . SA (or heterotaxy) is characterized by visceral malposition with the ambiguity of atrial morphology. There are two main categories of SA, double left-sidedness or left-isomerism (polysplenia, bilobed bilaterally lungs) and double rightsidedness or right-isomerism (asplenia, trilobed bilaterally lungs). SA has an incidence of 1:10000 -1:20000 births [2] . Baso M. et al. have reported a number of 14 associations between SIT and colorectal cancer [3] . In this paper, we report a rare case of sigmoid cancer in a 69-year-old male patient with SIT, polysplenia and intestinal malrotation. The patient signed the informed consent for surgery and the publication of this case before the intervention.
Case presentation
A 69 year-old-male patient was admitted to the department of surgery for weight loss, vague abdominal pain and chronic diarrhoea. Personal history included SIT, primary hypertension, obliterating arteriopathy of the lower limbs. Physical examination revealed nothing remarkable except the heart sounds which were heard on the right side of his chest and the dull percussion sound of the liver on the left side of his abdomen. Laboratory findings revealed mild anemia (hemoglobin 12 mg/dl, hematocrit 39%).
The CT scan revealed situs inversus: the location of the heart on the right side with complete transposition of the heart chambers and the great arteries with normal visceroatrial arrangement, concordant atrioventricular connection and normal emergence of the great arteries ( Figure  1 ). The bilobed lungs were present bilaterally without minor fissure (Figure 2 ). The suprarenal segment of the inferior vena cava was absent and the azygous vein continuation drained into the superior vena cava. Furthermore, our patient had polysplenia and intestinal malrotation. The portal vein had a preduodenal and prepancreatic course. The ligament of Treitz was present, but the small bowel was situated on the right side of the midline and the colon on the left side of the midline. The superior mesenteric vein was situated on the right side of the superior mesenteric artery. The ileocecal junction was found in the middle of the lower abdomen. There was no fixation of the ascending colon with only one left flexure behind the posterior margin of the liver. The sigmoid colon had the mesocolon on the left part of the pelvis. A moderate circumferential thickening of the walls in the sigmoid colon (13 mm thick and 30 mm long), minimal infiltration of the surrounding fat and three perisigmoid lymph nodes up to 6 mm were observed. Two hypovascular metastases were noticed in the liver. Diffuse atherosclerotic disease was present with multiple calcified and noncalcified plaques. After the assessment, the patient underwent the surgical resection of the tumor and liver metastases using the classical procedure with laparotomy, followed by mechanical colorectal anastomosis. An anastomosis fistula occurred, which required reintervention. The patient was discharged after three weeks of hospitalization. The pathological result revealed the presence of moderately differentiated adenocarcinoma with two hepatic metastases and no involvement of the eighth paracolic resected lymph nodes. Medical imaging suggested cT 3 N 1b M 1a stage tumor, after the pathohistological examination the tumor stage was pT 3 N 1c M 1a . Chemotherapy was prescribed which included oxaliplatin 85 mg/m 2 , leucovorin 500 mg/m 2 and 5-fluorouracil 400 mg/m 2 with imaging follow-up in six months from now.
Discussions
The presence of SIT in a CRC patient could represent a challenge for the surgeon when choosing the laparoscopic approach as a treatment option. Some authors report the advantage of a left-handed surgeon, but a right-handed specialist can also perform the procedure by changing his position [4, 5, 6, 7] . Young Wan Kim et al. reported two cases of SIT. They emphasized the fact that this malformation could predispose to cancer [8] . In the literature some authors reported the occurrence of synchronous and metachronous gastrointestinal malignancies in patients with situs abnormalities (SIT or SA) suggesting the possibility of a connection between unidentified genes responsible for the arrangement of the left-right axis and cancer susceptibility [9] . However, it seems that the incidence of gastrointestinal malignancies in patients with situs abnormalities does not differ significantly from that of malignancies in patients with situs solitus [10] .
The anatomical findings represented by bilateral bilobed lungs and polysplenia could suggest a type of SA with double left-sidedness. However, just the right bronchus was hyparterial (bronchial course below the pulmonary artery), whereas the left bronchus was eparterial which strongly suggest the presence of situs inversus. Another anatomical feature was the shape of the atrial appendages, consistent with the anomaly of situs inversus. Polysplenia is also associated with SIT [11] . In the abdomen, the liver was on the left side and on the right side multiple spleens were observed. In most reported cases of polysplenia the agenesis of the body and tail of the pancreas were present. However, in our patient, the pancreas was normally developed, having all three segments [12, 13] . We observed interrupted inferior vena cava with the absence of the hepatic segment and azygos vein continuation. There are case reports of associated interruption of inferior vena cava and SIT, but this is an uncommon condition [14, 15] . The portal vein had a preduodenal course. There are reported associations among SIT or left isomerism and preduodenal portal vein which sometimes can lead to duodenal obstruction, especially in neonates [16, 17] . Another uncommon finding in our patient was the aspect of the small and large intestine. The stomach and the duodenum revealed a complete transposition, but the jejunum and the ileum were almost entirely located on the right side of the midline (Figure 1) . As a mirror image of the stomach and the duodenum with retroperitoneal fixation of D2, D3 and D4, the jejunum should have been situated on the right side and the ileum on the left side. This was another particular anatomical aspect in our patient, since the ileocecal junction was placed in the front side of the midline, with the rest of the colon on the left side of the abdomen (Figure 3 ). This finding corresponds to a midgut nonrotation (mesenterium comune). However, in this case, the duodenum was retroperitoneal, with the presence of the ligament of Treitz. The superior mesenteric vein was placed to the right side of the superior mesenteric artery which represents an abnormal position for SIT [18] . This finding is consistent with an inverted rotation of the foregut, whereas the midgut was nonrotated. Another case report of ascending colon cancer in a patient with intestinal nonrotation (mesenterium comune) emphasizes the importance of identification of malformations prior to surgery [19] . The presence of distant metastases without involved regional lymphnodes was also an unusual finding. However, tumoral cells were identified, microscopically, in the pericolic fat tissue. The presence of skip metastases involving intermediate colic lymph nodes with normal appearance could be considered. Lymph nodes with homogeneous structure and a short axis diameter up to 3 mm can contain malignant cells [20] . Brillantino et al., Nakayama et al. and Donner et al. reported cases of colon adenocarcinoma in T 3 stage, T 4b stage respectively, with negative regional lymph nodes in patients with intestinal malrotation [19, 21, 22 ]. Another 13 case reports of patients with intestinal malrotation and colon cancer revealed that the nonrotation type was the most common finding [21] .
Conclusions
Situs abnormalities do not represent premalignant conditions, the incidence of malignancies in these patients being almost the same as in patients with situs solitus. Preoperative imaging in patients with CRC is necessary for a proper surgical management. The identification of situs abnormality is essential for the right surgical approach, Fig.2 . CT scan image -contrast enhanced MPR, sagital view, lung window: on the left, the oblique fissure of the left lung, no horizontal fissure, with liver and colon visualisation below diaphragm; on the right, the oblique fissure of the right lung, with multiple spleens and jejunum below diaphragm especially where the laparoscopic technique is considered. Colorectal cancer metastasizing patterns in patients with intestinal malrotation may show unusual findings, further research being necessary. Furthermore, the possibility of metachronous or synchronous tumor incidence should not be overlooked.
